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The  purjpow  of  this  program  ia  to  daridop  a suitable  laatyuaert. 
for  aaaauring  accurately  and  recording  ooafclnaocmly  the  Telocity  of  tha 
watar  at  a flxad  point  ia  an  aatuary,  Rw  iaatmaant  la  to  ba  loft  in 
poaltian  far  a s »v*n-day -period , during  which  it  will  record  tha  aagnitoda 
and  direction  of  tha  oturant  raetor.  Tha  instrcmnt  ia  to  hare  a raaga 
extending  from  a atLHiana  of  0.0$  knot  (approximately  0.08$  feet  pair  second) 
to  a aartana  of  3 kaota  (approximately  5.1  faat  par  aaooad).  At  a aaat- 
iag  hald  in  the  offiot  of  dr.  B.  K.  Coo  par  of  tha  Bureau  of  Shipa  on 
Ootobar  1,  1952,  it  was  agraad  that  if  poaaibla  tha  accuracy  at  tha  loa 
Telocity  end  ahould  ba  + 0.01  foot  par  aaoond,  and  + 0.05  foot  par  aaoond 
at  tha  high  Telocity  and  of  tha  ranga.  Modification  of  thaaa  accuracy  fig- 
nree,  a a dictated  by  necessity,  vara  to  ba  olaarad  with  ap.  Pritchard  of 
tha  GhasapaaJca  Bay  Iaatitota  this  waa  tha  suggestion  of  *r.  Ccuper  at 
tha  October  Mating,  On  Daoaabar  18th  tha  Baa  wood  group  aat  with  Dr. 
Pritchard  for  a diacuaaion  of  tha  progress  of  tha  work.  After  a lengthy 
diaccumlon  of  soae  of  tha  problems  arising  fro*  the  wide  ranga  of  relod- 
tlaa  to  be  handled,  Dr.  Pritchard  suggested  that  a one  relief  ba  given  on 
tha  aoouraoy  of  tha  low  Telocity  and  by  aaklng  it  + 0.0$  foot  par  second 
orer  tha  entire  ranga  of  the  instrument.  This  newer  figure  ia  being  used 
in  all  praaact  calculations. 

Xn  addition  to  tha  abort  specifications,,  it  waa  agraad  that  tha 
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iaitrauet  should  hart  no  external  Boring  part#  of  the  type  requiring 
rotating  or  sliding  bearings;  and  *ust  be  stall  in  sits  and  light  in 
weight  to  facilitate  handling. 

Ths  maxima  depth  of  operation  for  tha  a seeing  al— at  iu  sot 
at  200  fast  at  tha  October  1st  Mating. 

Oht Una  of  Program  t 

A rati  aw  of  th*  literature  haa  baan  mads,  and  tha  prohlem  has 
bean  discos  sod  with  indirldnala  intar  as  tad  in  tha  application  of  so  oh  ln- 
strucscts.  Of  the  nany  ideas  suggested  and  investigated,  two  Mthoda  of 
Maturing  the  velocity  seen  aoat  proadsingt  (1)  a eyataa  far  SMoaurlng 
tha  foroa  exerted,  on  a solid  body  tfubasrged  In  ths  flow,  and  (2)  a systea 
fbr  Maturing  tha  diffaranos  in  tia*  takan  by  a sound  wars  to  traverse  s 
fixed  distance  in  tha  direction  of  and  against  ths  current. 

Dr.  Li  la  investigating  tha  method  (1),  employing  tha  drag  on  s 
sufaMrged  solid  body,  and  haa  dad  dad  that  a circular  dd.se  about  6 inches 
in  dlsuaater  so  orlanted  that  it3  circular  facts  are  no  real  to  ths  our  rent 
should  bo  suitable,  nth  this  dlie,  the  drag  coefficient  is  constant 
throughout  tha  range  of  velocities  to  be  Matured.  Be  has  estimated  that 
whan  ths  normal  to  one  of  tha  disc  facts  is  Inclined  st  an  angle  of  10 
digress  from  ths  direction  of  flow,  tha  drag  will  differ  by  only  one  par 
oast  from  its  value  when  tha  normal  to  ths  disc  is  parallel  to  tha  direc- 
tion of  tha  flow,  the  disc  la  to  be  attached  to  one  end  of  a slender  rod 
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which  eotc  as  4 oantilwrar  bane  (figure  1).  Tha  drag  on  tha  disc  la 
lndl.oated  by  the  dlfferwoee  Is  inclination  of  the  tao  asda  of  tha  rod. 

The  oh  of  two  T-type  Position  Gonractrons  (manufactured  by  tha  SoLLpee- 
Fjoaear  Ditislon  of  tbo  BwndUx  Awiation  Corporation)  haa  boas  suggested 
aa  a possible  aaana  of  aaaanrlng  tbla  difference.  One  ooarrsetron  sill 
ba  housed  within  tha  drag  disc,  and  tha  other  la  tha  body  of  tha  inatru- 
aaot  ahara  tha  "fixed1*  and  of  tha  oantllertr  la  embedded.  A aprlng 
whose  response  la  proportional  to  tha  one-third  power  of  tho  applied 
foroe  till  bring  the  range  of  inclinations  within  tha  range  of  tha  ecn- 
▼ so tree.  Preliminary  inraatigationa  show  that  tha  required  aoocracy  oen 
be  obtained  with  thie  arrangement. 

Mr.  Middleton  la  working  on  tha  design  of  tho  elamaota  of  tha 
altraaonlo  system.  In  thia  ayvtaa  it  ia  presently  planoad  to  use  two 
erystal  transducers  separated  by  a path  length  of  approximately  26  inohaa, 
which  will  alternately  transmit  and  raoalra  a one-megaoycle  signal.  Tha 
Telocity  of  tha  mediae  will  be  obtained  from  a comparison  of  phaae  between 
tha  two  algoala  for  treral  with  and  agalnat  the  currant.  The  tranadaoera 
will  oooupy  a to  luma  of  approximately  one  cable  inch,  and  will  bo  auapandad 
approximately  1*  inches  below  a beam  which  determines  their  aaparation.  l 
tecta  tire  arrangement  of  aleotrloal  and  electronic  components  haa  bean 
made,  and  it  la  ballarad  that  tha  error  can  ba  bald  within  + 0.0$  foot  par 
aaecod  orer  tha  range  of  the  inatrument. 

In  Ties  of  tha  high  accuracy  demanded  and  tha  low  walocitiae  to 
be  ecoouctarad,  It  ia  considered  necessary  that  the  instrument  ba  anchored 
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to  tho  botto*  of  the  estuary.  Any  othar  arrongaoorit,  seofa  u suspending 
the  inotruooct  frcn  • floftt  or  boat,  will  subject  the  lartwrt  to  la* 
ducod  valocAttw  at&y  tiaee  tht  low  velocitiee  to  bo  —tour id.  It  If 
oonteaplated  that  the  overall  tpoelfle  grae ity  will  bo  less  this  unity. 

Tbo  imrtftt— nt  will  bo  attached  to  an  anchor  on  tbo  bottoa  of  tho  estuary 
by  a ooltablo  cable  eywt«. 

In  both  the  oethoda  mentioned  above,  it  la  aeoeesary  that  tho 
laatraaont  should  bo  able  to  orioat  itself  antenati  oally  to  tho  direction 
of  tho  current,  In  addition,  tho  iaotrunont  oboold  ooiatai.n  a fixed  poei- 
tlon  rola tiro  to  tho  vertical.  Za  tho  first  system,  tbo  ooatiloror  should 
Maintain a vortical  position,  while  in  tho  ooeond  sage  tho  ultraeoale 
path  oboold  rsnain  horieontal.  To  ooooaplioh  tide,  Dr.  LI  haa  proposed 
tho  orrongOBont  shown  in  Figure  1 — essentially  an  "airfoil"  with  too 
oad-flno.  Tbo  fine  help  to  orient  tho  instroaeot  to  tho  direction  of  tho 
current,  while  the  airfoil  otataLiises  tho  inotrusont  with  respect  to  tho 
vortical.  Tho  latter  ala  is  acocapllobed  because  of  the  foot  that  tho 
hydrodynamic  forces  aotlag  oa  the  instrument  are  proportional  to  the  square 
of  the  velocity  of  flow,  and  tho  ratio  of  tho  drag  to  tho  lift  is  lads* 
pendent  of  the  speed  of  the  current.  Thao,  except  for  the  gravitational 
force  which  can  bo  reduced  to  a alni«a  by  aakiai  tho  overall  specific 
gravity  vary  does  to  and  ellghtly  leas  than  unity,  the  ratio  of  the  bori- 
mental  farce  to  tho  vertical  force  aoting  on  tho  laitmoont  if  ecnftaat. 

Tho  position  of  tho  cable  and  tho  instrument  relative  to  tho  vertioal  la 
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tfcersfora  practically  independent  of  the  magcitud*  of  tbs  relooitjr, 

Tha  inrwtigitton  baa  reached  tba  stag*  where  preliminary 
modal  work  baa  been  started  os  both  systems. 

Tbs  course tro ns  mentioned  abort  hart  ben  racsired,  and  their 
static  and  dynamic  performance  characierietica  are  presently  being  ds- 


-Spring 


